Summary &horbar; Rumen and caecal contents, obtained from slaughterhouse cattle and rumen contents obtained from a fistulated wether were incubated in vitro with ground hay in the presence and absence of, respectively, casein hydrolysate and mucin. Differences in stoichiometry of rumen and caecal fermentations, indicative of reductive acetogenesis in the caecum, were confirmed, except for incubations with free amino acids. Net fermentation end product production was determined after correction for amounts formed in incubations without the substrate. These determined amounts of hay fermentation end products were compared with the amounts calculated from incubations of hay with added casein hydrolysate or mucin, corrected for amounts formed from the latter added substrates incubated alone. With casein hydrolysate, no differences between the determined and calculated amounts were observed, excluding the occurrence of reductive acetogenesis from hay in the presence of free amino acids. With mucin, the calculated amounts indicated an inhibition of methanogenesis, accompanied by increased amounts of proprionate, butyrate and valerate production. This finding was probably related to the greater availability of easily fermented carbohydrates in the presence of mucins. The absence of an increased acetate production in the incubations with added head space hydrogen gas, also indicate the absence of reductive acetogenesis from hay in the presence of mucin. 
INTRODUCTION
The plant cell wall polysaccharides cellulose, hemicellulose and pectin can only be utilized in animal metabolism after their fermentation by the indigenous microbial communities found in the digestive tract. Sites of such fermentation in the rumen and hindgut precede and follow the site of acid hydrolytic digestion, respectively. Optimal energy yield of fermentation requires continuous removal of metabolic hydrogen and electrons in 'sinks' by the activities of hydrogen utilising methanogenic, acetogenic and sulphatereducing bacteria (Gibson et al, 1993) .
In the rumen, methanogenesis dominates over H 2 disposal. Bacteria capable of reductive acetogenesis have been isolated from the rumen (Greening and Leedle, 1989) although their numbers remain low in the adult animal (Dore et al, 1995) . Although some evidence exists for the initial presence of reductive acetogenesis in the rumen of newborn lambs (Dore et al, 1992) , this reaction does not occur in the adult rumen.
In addition, assimilatory sulphate reduction only seems to be of quantitative importance in rumen fermentation (Demeyer and Hendrickx, 1967 (Gibson et al, 1993) . Moreover, it is clear that the substitution of acetogenesis for methanogenesis in the rumen would result in considerable improvement of feed energy utilisation in ruminants, as well as in the reduction of overall methane emission in the environment (see eg, Van Nevel and Demeyer, 1995 al, 1994) and in the human faecal flora . In the rumen, however, methane inhibition by BES increases propionate proportion (De Graeve et al, 1994 and of free amino acids (Van Nevel and Demeyer, 1990) (Henderson and Demeyer, 1989; Demeyer, 1991) and/or the response of the fermentation pattern to increased head space H 2 (Demeyer and De Graeve, 1991 ). Incubations were stopped by injecting 1 ml of 10 N H 2 SO 4 and the volatile fatty acids, methane, H 2 and ammonia concentrations were determined before and after incubations as described previously (Van Nevel and 
Calculations
For all incubations, the stoichiometric hydrogen and ammonia recoveries were calculated from the volatile fatty acids (VFA) formed as described by Henderson and Demeyer (1989) . The significance of differences (at least P < 0.05) was tested using the t test on paired observations (Snedecor and Cochran, 1971 ). is also clear that both in the presence and absence of hay, more than 95% of the amino acids added (635 N mol a-amino N) are degraded. Ammonia production from the free amino acids accounts for 97% of a-amino N degraded in the presence of hay, but for 132% in the absence of hay. Again, this finding may be related to differences in the amino acid incorporation during microbial growth, as well as to the degradation of non a-amino N. As the presence of free amino acids did not affect the total VFA production or proportion from hay, it can be concluded thay hay fermentation in short-term incubations in vitro was not affected in any way by the presence of free amino acids.
RESULTS
Confirming an earlier report (Van Nevel and , the recovery of ammonia N, calculated from the VFA production in free amino acid incubations, was much higher than 100%, indicating that considerable amounts of VFA were formed following reactions other than the model used (Demeyer, 1991) . However, such reactions may involve coupled oxidation-reduction reactions between two amino acids (eg, Stickland reactions), rather than reductive acetogenesis (Nagase and Matsuo, 1982; Russell et al, 1991 (Demeyer, 1991 (Demeyer and De Graeve, 1991 ) .
We concluded that neither mucins nor free amino acids activated reductive acetogenesis in short-term in vitro incubations of rumen contents, as had been suggested in earlier works (Van Nevel and Demeyer, 1990; Demeyer and De Graeve, 1991 
